MA 021393 3 To whom correspondence should be addressed: keating@mit.edu a For detailed definitions of the parameters that describe the superhelix geometry, see reference (1) . Briefly: R 0 , superhelix radius R 1 , alpha-helix radius ω 0 , superhelical frequency ω 1 , alpha-helical frequency α, pitch angle, i.e. the angle between a tangent to the super-helical curve and the super-helical axis. Z aa' , helical axial shift, i.e. the offset between the two alpha helices along the super-helical axis. φ, minor helical phase, defines the rotation of each alpha helix around its own axis, relative to the superhelix interface. Defined using f-position residues. 
Parallel frequencies obtained from the NPS database (3).
Figure S1. Outline of the process for deriving the antiparallel (AP) and parallel (P) cluster expansion models. The training set files for antiparallel and parallel coiled coils consisted of a list of randomly generated dimer-like sequences two heptads long, with energies computed using DFIRE*. The same set of 30,000 sequences was used to derive both parallel and antiparallel CE models; the set consisted of 15,000 sequences with residue frequencies matching those in P coiled-coil dimers and 15,000 with frequencies matching AP coiled-coil dimers. Energies were obtained by modeling a two-heptad sequence (red) as the central unit in a six-heptad long structure consisting of three repeats of the two-heptad unit. The CE design files specified important parameters for model fitting. They defined the sequence space for which the CE was relevant by listing allowed amino acids for each position, and also listing which pairs of heptad positions were included in the fitting procedure (an example of a pair that contributed to the CE energy is shown on the AP and P structures as a dashed line). This entire procedure is described in more detail in (4). Positively and negatively charged amino acids are shown in blue and red, respectively, with polar residues in orange and hydrophobic residues in grey. Attractive (blue) and repulsive (red) electrostatic interactions are shown as dashed lines. Sequences start at an f position and end at an e position. Diagrams were generated using DrawCoil 1.0, http://www.grigoryanlab.org/drawcoil.
